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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a needle roller having a holder 
capable of obtaining a large load capacity in a limited space, excellent in the 
roller guide function, the strength and the accuracy, and free from any 
troubles when the holder is brought into slidable contact with adjacent parts 
such as a planetary gear on a crank shaft. 

SOLUTION: A needle roller having a holder is provided a holder 1 comprising 
an external member 3 and an internal member 4, and a roller 2. The external 
member 3 is provided with an annular part 3a whose diameter is larger than 
a pitch circle diameter PCD of the roller array, and a flange part 3b both 
end parts of which are folded inwardly. The internal member 4 is formed 
annular and smaller in diameter than the pitch circle diameter PCD of the 




roller array. Pockets 5, 6 are provided in the external and internal members 
3, 4 to accommodate the roller 2. The flange part 3b may be provided on 
the internal member 4 instead of the external member 3. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
daaages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 

3. !n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It has the cage which consists of a member and an inner direction member the outside direction, and time, the method 
member of the outside of the above It has the annular section of a major diameter, and the flange which bent the shaft- 
orientations both ends of this annular section to the bore side from the pitch diameter of a roller array, the method member of 
the inside of the above — time — the pitch diameter of an array — annular [ of a minor diameter ] — forming — the method of 
the outside of the above — the annular section of a member, and the inner direction — two or more circumferencial directions of 
a member — a pocket — preparing — the method of these outsides — the needle with a cage which held the above-mentioned 
time over the pocket of a member a member and the inner direction 

[Claim 2] It has the cage which consists of a member and an inner direction member the outside direction, and time, and the 
method member of the outside of the above is formed in annular [ of a major diameter ] from the pitch diameter of a roller array, 
the method member of the inside of the above It has the annular section of a minor diameter, and the flange which bent the 
shaft-orientations both ends of this annular section to the outei^diameter side from the pitch diameter of a roller array, the 
method of the outside of the above — a member and the inner direction — two or more circumferencial directions of the annular 
section of a member — a pocket — preparing — the method of these outsides — the needle with a cage which held the above- 
mentioned time over the pocket of a member a member and the inner direction 7 
[Claim 3] The needle with a cage according to claim 1 or 2 characterized by the pocket configuration of the member of a side 
flange-less among members being a roller guidance configuration a member and the inner direction the direction outside the 
above. 

[Claim 4] The needle with a cage according to claim 1 to 3 to which the member of a side flange-less among members rounds off 
a strip, and welds ends a member and the inner direction the direction outside the above. 

[Claim 5] The needle with a cage according to claim 1 to 4 whose member of a side with a flange the member of a side flange- 
less among members consists of synthetic resin a member and the inner direction the direction outside the above, and is metal 
material. 

[Claim 6] The needle with a cage according to claim 1 to 5 installed between the crankshafts which support the epicyclic gear in 
an epicycle reduction gear, and this epicyclic gear. 

[Claim 7] the epicycle reduction gear characterized by providing the following — setting — the above-mentioned needle with a 
cage — the method of outside — with the cage which consists of a member and an inner direction member It constitutes at the 
time of the plurality which is held in the pocket prepared in two or more hoop directions of a member a member and the inner 
direction these outside direction, and rolls between the above-mentioned epicyclic gear and a crankshaft the method of the 
outside of the above — the annular section of a major diameter and the annular section of a minor diameter constitute a member 
and an inner direction member from the pitch diameter of an array at the each time — having — the method of these outsides - 
- among members one member a member and the inner direction the shaft-orientations ends of the above-mentioned annular 
section — the member of another side — the epicycle reduction gear which shall have the flange prolonged in the direction of a 
path to a side The sun gear of an internal tooth or an external tooth. The carrier formed in this sun gear and this heart free 
[ rotation ]. The crankshaft which has two or more eccentric shanks which are supported by this carrier free [ rotation ] and 
adjoin it. Two or more epicyclic gears which are installed in each aforementioned eccentric shank of this crankshaft through a 
needle with a cage, and mesh with the aforementioned sun gear. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the needle with a cage which obtains the maximum load- 
carrying capacity in a fixed space, and the epicycle reduction gear using this. 
[0002] 

[Description of the Prior Art] Although there is the total roller form as bearing which obtains the maximum load-carrying capacity 
in a fixed space, there is badness of the trouble on handling, i.e., assembly, and the handling nature at the time of decomposition, 
and the functional problem by the skew is inherent at the time in use. In order to solve these problems, the needle with a cage is 
proposed variously. In order that a cage may hold time, it escapes from it at the time to an outside, and an omission stop makes 
it required at a stop and the time to the inside. 

[0003] The cage shown in drawing 7 shows the example. The cage 70 of this drawing serves as [ pitch diameter / PCD ] the 
central annular section 71 of a minor diameter from the way annular-outside major diameter section 72, and the flanges 73 and 
73 bent from the method of outside annular section 72 at the bore side from the pitch diameter PCD in cross-section M type at 
the time at nothing and the time. This cage 70 is the method of outside annular section 72 about the omission stop to a way 
outside a roller 74, and performs the omission stop to the inner direction by the central annular section 71. That is, although the 
pocket 75 which holds a roller 74 in ******, such as a periphery of the annular sections 71 and 72. is formed, respectively, width 
of face of the piece 76 of a stop projected in this pocket 75 is slightly made smaller than the outer diameter of a roller 74. 
Wearing of a roller 74 is performed from an outer-diameter side by carrying out elastic deformation of the piece 76 of a stop of a 
pocket 75. 
[0004] 

[Problem(s) to be Solved by the Invention] If the number of 74 is made to increase and it goes in a fixed space (a fixed bore, 
outer diameter) when including in a cage 70, the limitation on processing not only comes out, but the column-width size a of 
ffrawjurig_7 (B) will become small, and cage intensity will fall. Therefore, the cage of composition of having differed fundamentally 
[ a cage 70 like the example of this drawing ] is called for. Moreover, there is a demand of the flange area of a cage in the needle 
with a cage made to intervene between the epicyclic gear in an epicycle reduction gear, and a crankshaft That is, in what put in 
order and installed the epicyclic gear of two sheets in the eccentric shank which a crankshaft adjoins, it **** with eccentric 
rotation of these eccentricity shank with the end panel of the epicyclic gear which the flange of a cage adjoins. Therefore, if 
there is no area of a flange to some extent there is a possibility of interfering in the bore of the adjoining epicyclic gear. 
[0005] The purpose of this invention is offering an convenient needle with a cage, when big load-carrying capacity can be 
obtained in a fixed space, and it excels also in a roller guidance function, an on-the-strength side, and a precision side and a cage 
****s on contiguity parts. Other purposes of this invention are making formation of a roller slideway easy and aiming at 
improvement which is productivity. The purpose of further others of this invention is offering the epicycle reduction gear which 
there is no problem which interferes in the bore of an epicyclic gear and the epicyclic gear which the needle with a cage made to 
intervene between crankshafts adjoins, and can be excellent also in a roller guidance function, an on-the-strength side, and a 
precision side, and can obtain big load-carrying capacity in a fixed space, and can attain the miniaturization which is the whole 
equipment 
[0006] 

[Means for Solving the Problem] the needle with a cage by which this invention is constituted from a cage and time — setting — 
a cage — the method of outside — it has each following feature on the basis of having considered as two parts of a member a 
member and the inner direction In the needle with a cage of invention of a claim 1, the method member of outside shall have the 
annular section of a major diameter, and the flange which bent the shaft-orientations both ends of this annular section to the 
bore side from the pitch diameter of a roller array. An inner direction member is formed in annular [ of a minor diameter ] from 
the pitch diameter at the time, the method of the outside of the above — the annular section of a member, and the inner 
direction — two or more circumferencial directions of a member — a pocket — preparing — the method of these outsides — 
the above-mentioned time is held over the pocket of a member a member and the inner direction In the needle with a cage of 
invention of a claim 2, the method member of outside is formed in annular [ of a major diameter ] from the pitch diameter of a 
roller array. An inner direction member shall have the annular section of a minor diameter, and the flange which bent the shaft- 
orientations both ends of this annular section to the outer-diameter side from the pitch diameter at the time, the method of the 
outside of the above — a member and the inner direction — two or more circumferencial directions of the annular section of a 
member — a pocket — preparing — the method of these outsides — the above-mentioned time is held over the pocket of a 
member a member and the inner direction 

[0007] invention of these claims 1 and a claim 2 — each — a cage — the method of outside — a member and the inner direction 
— two parts of a member — writing — the time to an outside — escaping — a stop and the time to the inside — the function of 
an omission stop — the method of outside — a member and an inner direction member can be made to assign, respectively, and 
the function of each part material is simplified For this reason, the configuration of a member becomes simple a member and the 
inner direction the outside direction, manufacture becomes easy, and it becomes possible to raise the working limit of whether 
how far to be able to narrow a part for the pillar section between pockets. Thereby, a roller number can be increased as much as 
possible in a fixed space, and it can do with what has the maximum load-carrying capacity. Moreover, in this way, a guidance 
function also improves from a bird clapper that the configuration of a member is simple at the time, and it can do with the thing 
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excellent also in the on-the-strength side and the precision side a member and the inner direction the outside direction. 
Especially when the intensity of the pillar section of a member falls the severe inner direction of reservation of a pillar section 
width-of~face size, it is also possible to make board thickness of a member thicker than the method member of outside the inner 
direction, and the flexibility of optimal design becomes high, moreover, the method of outside — a member and the inner direction 

— either of the members — the member of another side — even when [ which prepared the flange which projects in a side ] can 
fold, and a certain amount of area can be secured to a flange, therefore a cage is installed in the crankshaft for epicyclic gear 
support etc. and it ****s on contiguity parts, the trouble of a cage interfering in the bore side of contiguity parts, such as an 
epicyclic gear, is lost 

[0008] this invention — setting — the method of outside — a member and the inner direction — the pocket configuration of the 
member of a side flangeHess among members — time — as a guidance configuration — being good . Thus, rolling-element 
guidance of a cage can be performed by considering as a roller guidance configuration. In this case, it writes as the member of a 
flange-less side, and a flange does not serve as an obstacle on the occasion of formation of a roller guidance configuration, but a 
roller guidance configuration can form a roller guidance configuration easily. 

[0009] this invention — setting — the method of outside — a member and the inner direction, the member of a side flange-less 
among members may round off a strip, and may weld ends Since the member by the side of nothing is a simple annular solid in a 
collar, it is easily processible by using a strip, and it is also possible to narrow column width and a path can be further increased 
in the limited space at a roller number and the time. 

[0010] this invention — setting — the method of outside — a member and the inner direction, the member of a side flange-less 
among members may consist of synthetic resin, and the member of a side with a flange may consist of metal material Thus, by 
considering as the product made of synthetic resin, a pillar section configuration can design free and can raise guidance nature, 
such as making a roller slideway into the configuration where the outer diameter at the time was met Moreover, since the 
member made into the product made of synthetic resin is a member by the side of nothing in a collar, a pillar section 
configuration is not restricted for fabrication of a flange, furthermore, a collar — since the member by the side of **** is metal, 
it can secure intensity to the slide contact to a contiguity member 

[001 1] The needle with a cage of each above-mentioned composition of this invention may be installed between the epicyclic 
gear in an epicycle reduction gear, and the crankshaft which supports this epicyclic gear. 

[0012] The carrier formed by the epicycle reduction gear of this invention free [ rotation to the sun gear of an internal tooth or 
an external tooth, this sun gear, and this heart ]. The crankshaft which has two or more eccentric shanks which are supported by 
this carrier free [ rotation ] and adjoin it. In the epicycle reduction gear equipped with two or more epicyclic gears which are 
installed in each aforementioned eccentric shank of this crankshaft free [ rotation ] through a needle with a cage, and mesh with 
the aforementioned sun gear, the above-mentioned needle with a cage is considered as the next composition, this needle with a 
cage — the method of outside — the cage which consists of a member and an inner direction member, and the method of these 
outsides — it constitutes at the time of the plurality which is held in the pocket prepared in two or more hoop directions of a 
member a member and the inner direction, and rolls between the above-mentioned epicyclic gear and a crankshaft the method of 
outside — the annular section of a major diameter and the annular section of a minor diameter constitute a member and an inner 
direction member from the pitch diameter of an array at the each time — having — the method of these outsides — a member 
and the inner direction — the inside of a member — one member — the shaft-orientations ends of the above-mentioned annular 
section — the member of another side — it shall have the flange prolonged in the direction of a path to a side Thus, the epicycle 
reduction gear which installed the epicyclic gear in the crankshaft needs to prevent interfering in the bore of an epicyclic gear 
and the epicyclic gear which the needle with a cage which intervenes between crankshafts adjoins. This prevention function can 
be obtained by the flange of a cage, moreover — although a large load is needed for support of an epicyclic gear and the 
supporter serves as a limited space in such an epicycle reduction gear — the way outside the above — according to the cage 
divided into 2 of a member members a member and the inner direction — the inside of such a limited space — time — a number 

— path increase can be aimed at at an increase or the time, and big load-carrying capacity can be obtained 
[0013] 

[Embodiments of the Invention] The needle with a cage concerning the 1 st operation form of this invention is explained with 
drawing 1 and drawing 2 . time this needle with a cage is as needlelike as a cage 1 — from 2 — becoming — a cage 1 — the 
method of outside — it consists of members 4 a member 3 and the inner direction A member 3 has annular section 3a of a major 
diameter, and flange 3b which bent the shaft-orientations both ends of this annular section 3a to the bore side from the path of 
the pitch circle PCD of a roller array the outside direction. A member 4 is formed in annular [ of a minor diameter ] from the path 
of the pitch circle PCD of a roller array the inner direction. These outside direction, annular section 3a of a member 3, and the 
inner direction, a member 4 is a cylinder-like thing and forms pockets 5 and 6 in two or more circumferencial directions at equal 
intervals, respectively. 2 is held [ these outside direction ] over the pockets 5 and 6 of a member 4 at the above-mentioned time 
a member 3 and the inner direction. The portion between the ****** pockets 5 of a member 4 and between pockets 6 serves as 
pillar sections 7 and 8 a member 3 and the inner direction the outside direction, respectively. 

[0014] the way outside a side with a flange — a member 3 — the width of face m of a pocket 5 — time — the outer diameter Da 
of 2 — small — small — time — 2 — the method of outside — dropping out — a thing — preventing . The width of face n of a 
pocket 6 is similarly formed in a size slightly smaller than the outer diameter Da of a roller 2 for a side [ he has no collar ] the 
inner direction, and a member 4 also prevents that a roller 2 falls out in the inner direction. The pocket 6 of a member 4 is made 
into the roller guidance configuration the inner direction. That is, this pocket 6 is formed in inclined plane 6a in which the pocket 
inside of circumferencial direction both sides holds a roller 2. This inclined plane 6a is performing field push by press working of 
sheet metal, and after keeping being based on press working of sheet metal of a pocket 6 etc. like drawing 2 (A) and performing 
processing, as shown in this drawing (B), it is formed in inclined plane 6a. Moreover, the member 4 is annularly made by rounding 
off strips, such as a steel plate, and welding both ends the inner direction. A pocket 6 is processed before rounding off. A 
member 3 is a pressed part by draw forming of metal plates, such as a steel plate, etc. the outside direction. Moreover, a member 
3 is considered as outer-diameter guidance the outside direction. 

[0015] Thus, with constituting a cage 1, it makes it possible to hold a number at a path and the greatest time at the maximum 
time in the limited space. 

[0016] Drawing jl shows the 2nd operation form, the needle with a cage of this operation form — the inner direction — a member 

— except 4A, since it is the same as the 1 st operation form, the same sign is given to a corresponding point and the explanation 
is omitted the inner direction — a member — 4A is formed by carrying out injection molding of the synthetic resin — having — 
pocket 6A — time — 2 — it is formed in curved-surface 8b of a circular cross-section configuration along the outer-diameter 
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side the inner direction — a member — lobe 8a which projects to an outer-diameter side rather than the portion of crosswise 
edges on both sides is prepared in pillar section 8of 4A A. and side 8b of this lobe 8a is formed in the curved surface of the 
above-mentioned circular cross-section configuration In addition, you may form the whole surface of the both-sides side of not 
only lobe 8a but pocket 6A in the curved surface of a circular cross-section configuration along the outer-diameter side of a 
roller 2. 

[0017] Drawin g 4 shows the 3rd operation form, the needle with a cage of this operation form — so to speak — the way outside 
the 1 st operation form — composition with a member 4 is made reverse a member 3 and the inner direction the method of 
outside — a member — 3B — time — an array — it forms in annular [ of a major diameter ] from the path of a pitch circle PCD 
the inner direction — a member — 4B — time — an array — a minor diameter is more nearly annular than a pitch diameter PCD 

— section 4Ba — this — annular — it has flange 4Bb which bent the shaft-orientations both ends of section 4Ba to the bore 
side the method of these outsides — member 3B and the inner direction — a member — 4B is annular — section 4Ba — two or 
more circumferencial directions — regular intervals — Pockets 5B and 6B — respectively — preparing — both the pockets 5B 
and 6B — crossing — time — 2 — holding . a collar — the inner direction by the side of with — a member — 4B is taken as 
bore guidance (bearing washer guidance) — having — a collar — the method of the outside by the side of nothing — a member - 

- the inside of pocket 5B is formed in inclined plane 5Ba, and 3B has become rolling-element guidance form 

[0018] Dr awin g 5 and draw ing 6 show an example adapting the needle with a cage of this invention of an epicycle reduction gear. 
This epicycle reduction gear has the sun gear 21 of an internal tooth, the carrier 22 used as the rotation output section, the 
crankshaft 23 that has two or more eccentric shanks 23a and 23b which are supported by this carrier 22 free [ rotation ] and 
adjoin it, two or more epicyclic gears 24 and 25 which are installed in each eccentric shanks 23a and 23b of this crankshaft 23 
free [ rotation ], and mesh with a sun gear 21 , and the rotation input section 26 which inputs rotation into a crankshaft 23. It is 
installed in housing 27 through bearing 28 ( drawing 6 ) so that it may be fixed to housing 27 and a carrier 22 can rotate a sun 
gear 21 freely to a sun gear 21 and this heart The rotation input section 26 consists of a sun gear 21. an input shaft 29 of this 
heart, and a transfer gearing 30 that is prepared in each crankshaft 23 and meshes in the gearing section of an input shaft 29. 
The crankshaft 23 is formed in two or more circumferencial directions (for example, three places) of a carrier 22. Epicyclic gears 
24 and 25 are respectively installed in the eccentric shanks 23a and 23b of a crankshaft 23 through the needle 31 with a cage, as 
shown in drawing ? . The needle with a cage of either the needle 1st with a cage of this invention, for example, the above, and the 
3rd operation gestalt is used for this needle 31 with a cage. 

[0019] Operation of this epicycle reduction gear is explained. If the main input shaft 29 is rotated, through the transfer gearing 
30, three crankshafts 23 will synchronize mutually and will rotate. Here, the 1 st step of slowdown is performed. A crankshaft 23 
and epicyclic gears 24 and 25 are connected through the needle 31 with a cage, and the circumference of the deflection of a 
crankshaft 23 synchronizes with synthetic movement of revolution in case epicyclic gears 24 and 25 turn around the inside of the 
sun gear 21 of an internal tooth, and rotation. The epicyclic gears 24 and 25 of two sheets on a par with shaft orientations 
revolve the inner circumference of the internal-tooth sun gear 21 around the sun, after 180-degree phase has shifted mutually. 
For this reason, the inertia force by the circumference of the deflection of epicyclic gears 24 and 25 of two sheets is negated 
mutually. The internal-tooth sun gear 21 is fixed and epicyclic gears 24 and 25 turn around the inner circumference of the 
internal-tooth sun gear 21 . Three crankshafts 23 are caught among the disk sections 22a and 22b of two sheets of the carrier 22 
used as an output member. Therefore, revolution of epicyclic gears 24 and 25 reaches a carrier 22 through revolution of a 
crankshaft 23, and slowed-down rotation is acquired. 

[0020] A big load acts on the needle 31 with a cage to which the epicycle reduction gear of this composition intervened between 
epicyclic gears 24 and 25 and the crankshaft 23, and, moreover, the installation space of this needle 31 with a cage turns into a 
space restricted in order to avoid enlargement of the whole reduction gear. Moreover, the cage of this needle 31 with a cage 
****s to the end panel of the adjoining epicyclic gears 24 and 25. however, the big load-carrying capacity in the limited space 
according to the needle with a cage of each above-mentioned operation gestalt — it can obtain — moreover, the method of 
outside — a member 3 or the inner direction — either of the members 4 — the member of another side — since it has flange 3b 
which projects to a side, the problem which interferes in the bore side of the epicyclic gears 24 and 25 does not arise by the 
slide contact to the end panel of the adjoining epicyclic gears 24 and 25 which carried out eccentricity, either 
[0021] 

[Effect of the Invention] Since the needle with a cage of this invention constituted the cage from two independent members of 
the method member of outside, and an inner direction member and the defluxion prevention function at the time to the method of 
outside and the inner direction was made to share with each member, Manufacture is easy, the limitation on processing is eased, 
in a fixed space, increase of 3 path can be aimed at at the increase in a roller number, and the time, and the maximum load- 
carrying capacity can be obtained, and a roller guidance function also improves, and it can do with the thing excellent also in the 
on-the-strength side and the precision side. And since the flange was prepared in one side of a member a member and the inner 
direction the outside direction, when a cage ****s on contiguity parts, interfering with the bore side of contiguity parts etc. is 
prevented. Though it is the composition of having made the needle with a cage intervening between an epicyclic gear and a 
crankshaft the epicycle reduction gear of this invention does not have the problem to which a cage interferes in the bore of the 
adjoining epicyclic gear, and it can be excellent also in a guidance function, an on-the-strength side, and a precision side at the 
time in a needle with a cage, and can obtain big load-carrying capacity in a fixed space, and can attain miniaturization of the 
whole equipment. 
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[0 0 0 1] 
[0 0 0 2] 

[0 0 0 3] H7^L^ift«F*tt, «Sr«-#"o 

PCD«fc 0/J^Ol>*ltttlB7 1 t, r^tV^R^P 
C D J: 9 72i, 7 23ft>b 

rta«Kifrtt£iXfc«fS$7 3, 7 3^P)4otV^. rT 
©ft»S7 0rt:, ^574 ^^(OftltJfc**^** 
tt«7 2t\ *fcrt*^ft»tJh**:+*aitt»7 ltr 

ctoTfT9 0 ^ft*^, **L-e*Lll«« 7 1 f 7 2<£>R 
»*Effi«^ ^57 4 h 7 5«r«A 

LT^5t^ h 7 5lC^mLfd£itJt 7 6 CD 

*g£, :67 4<D*y&£*) LTV>S 0 ^ 

*>7 4 0>3£#tiu ^MMW*^ H7 5«)ff±^7 

[0 0 0 4] 

<Dft&, *vm) x\ fiy»»7 o^a*atfw%7 4©* 

»£i»!ra£-£TtT< HI 7 (B) (Ott«M-*a*S/h* 
[0 0 0 5] ^CO^|P^0O@W(i> — S©^^— ^rtt?* 



(3) 
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3 

Srirmt, 814*«>3y/<^ Mb& s 0*i5i8fi 

MWftKBMMi- z> z t -e$>5o 

[0 0 0 6] 

5. rt^Wli, r%otf**R«*9/h«©«ttlc# 

6EW<otry^Ra«tij*a^aitt^*rt'*-6. 

Odr-T^o ±ffi^*«W*3J:t^rt*85tt-^»«tt(OR« 20 

fl**^*** h\zt>1toX±MZ?>&tiL®'rz> 0 
[0 0 0 7] zn«b»*3Sl^<fctJ«fS*3l2^M^ 

Lfcfctf), ^<Ri]^C5&tf It F^SiRU — O^^feit 

-e# 6 ^(OAOXKff* JiJf 5 w £ # »jmk ft 30 

//^«5ri^e>, z%mftmmt>fa.tL, &s®> 

ft<5o 

[0 0 0 8] Z<OimKi$\t*X* #-J?tm&£XJH*lJjm 
M««lt, ft <b"T, so 



[0 0 0 9] CKDlBWfcfc^T, ^*»»*5i05rt*« 
#0 9*>, »ttftL«<OttW#* »«£&tf>TPi*£S 
gU:t)OTfcotti:v\ «ft LttJ<DW*tM:, 

[0010] zo*Wi-*5v^T, ^*«*f*5J:tfrt*« 

0>*«l£fto fc»ttici- S ft <!f , ttJB»«355 g SE{cKtt 
ffi»t + 5^*i»ftL«^8Wt-CfcSfe«>, WSfUO^ 

[001 1 ] w^*wo±E#«^o«j*»f+##f«^: 

[0 0 12] r<0*9!<0iBfi«*«ii£itt*, 

is tix mm-t z>mk<nmfc$m* w-r 5 * 9 > * t , 
£^ uriateefijcRiisnriWE****!-**^ 5 

±E««p«ft*«-2K^5«:»:co«fiK^: LfcfctfrcfcS. 
bft5«»88i, :iib^mJ;^*W^^ 

^ 7 ^ ^ W{^iSM#*:^iSB Lfc^MH^«3S^g{i, 
fc * 9 v ^ m (c^ffi^- 5 ^«p§i^t # r 

titViZo c(o«t5fti»a**:«j8KWwi3^ 

r, aiatMc^^iw^wM^RtftD, ^fc-^^ 

XftJfPttPfibixfe^^— ^tftS^, JiE^^*SBW*5 
J:U ; ^^W<7)2^^^tt^^§f(c c t5^, c^i: 

9 ft is ^? tiit * ^ -e ^ ^^^coii^o^ c 5 mm * 

[0 0 13] 



(4) 
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6«»aWt#«Mftc*«r, Hi, 0 2 bMz.miirZ>. 
PMB««rrt««fc*r* LfcfHR 3 b t $rWt5 a F*I#S& 

«W4fi, niaf«t<ot(D^«>ij, nm*fomikmm\z# 10 

[0 0 14] »af+#«J<7>^*«»3tt, t$*T y h 5 CO 
MintV^. :OHflS6ali,J2 (A) (D<fc? 

yi-^mx.^x^mn i^^no i^ia (b) 

[0 0 15] ^0J:5{;*«f8i«ri«tSwi:-e, PS 
[0 0 16] @3lig2^»i^t„ ZCOH^ 

y h 6 Att C 5 2 O^@Str»ofcn5H#tWffi^C0ft 
i8b{:M$tit^6 fl rt*Mtt4 A<oft£fl8 AiC 

S58 a#S^tte>*U :^ffiSB8 aC0{RiJ®8 b^±l£^ 
[0 0 17] H4tt^3 05Hai^ll8*:^i-o rcD^J*^ 



6 

fRSPCD i0/hg<O»tt8R4 B a t, Z(Dm^4 
B a 0»1|*IpJ W««*rtS«^*f ft LfcBffl 4Bb^ 
^-r^ 0 r*Lb^*tttt , 3B*3j:Vrt*»«-4BO»tt 
ffl4Ba lCttflJS*rfil«fta3f^*raR8T^^5/ h 5 
B , 6 B «r«X<e*lRtf\ «^yh5B, 6B{Cfc>fc 
otl52^tt5o »o#«|«)rt^r«tt4BtirtS 

*rt (ttamxrt) »*t«^*»*r3B 

II. h 5 B^rtS^ftBffiS B a 

[0 0 18] 15, B6I1 3<O^W<0«»»f+ttftt 

i»4HtWjt5«S(Oi^i82 3 a, 2 3b*r* 
-T5^^>^W2 3 :^7^tt2 3(D#ffl'fr*C 
182 3 a, 2 3blClHrtEe«E^»11Six-C*:|»«*2 1 
(C*^9S»^iSM«*2 4 f 25t, *7>^*l2 
3^@WE*rA*-r'*IiWEA/7«2 6 «!rSrft5 0 
$2 l^/>^v ? >'^2 7KHffi£*U #t!)72 2li* 
»#*2 1 il^41^lB](KeiE*J:9{-, «iS:2 8 (HI 
6) t*lt^?t?^2 7JC^a^HT^5o HHEA 
;fi8|5 2 6 W\ Mf$2 1i:te(DA^2 9i:, 
^>*«|2 3«C»**te>*trA*«l2 9C0**«^*^ 
5fia**3 0<5:^«fifcStl6o ^7>^tt2 3(i, * 
tyT2 20R^MM («x.«3«^f) 
fb*V0^6 0 IIM2 4, 2 5(1 l^6{C^:-r^9 
fc, #*##«tf£§Hfc;i*>3 1 ZfrLX?7>'?1fa2 
3©W>i»2 3a, 2 3 b fcK«Sjh/0*5. r<©« 

»»titt»:%3il:, w(7)|gw^«»»f+#«-jRw 
«*tf±E*l*v^LlK3©*ft»«m^^(0 

[0 0 19] rco«S***a3S«<Ottf^*:l5iW'rSo 
t^(OA*i 2 9£:[H]te£-£5<^ eiS«^3 0^^L 

r 3*o^^>'^«i2 3&K*<^zmMLxmm-i-z> 0 r 

i$2 4, 2 5 i:lt «»SWt^^53 1^Lt 
attStl-C*5 9, ^7^«2 3<0**LH9f4, iBM 
$2 4, 2 5 3SSrt*<7>*|»#<C2 l<Ort«ISr(El5t#^) 

^(E^s<Bo*«ai«i^i^j«-r5o «i*i6jj-afe^2tt(o 

Ilf*:2 4, 2 5(1, SlMCl 8 o° ffiffids-fixfcjfc 
J8"Crt«*:l»»*2 i<cirt«Sr^e-r5 0 -co?ti6, 2 
tollW2 4, 2 5^Stlia?){wJ:S«tt^ttlT^ 

2 4, 2 5iirtf*»tS2 1(OrtJi^|fiI5« 3^^»^ 

7y^«2 3d mxmttkteZ** y r 2 2co2«co 

RW2 2a, 2 2bOW*otl^o Lfc^o 
SIt$2 4, 2 5*>4><Ett, ^7^^$A2 3^ 



(5) 
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$s£iiCT*-r !)72 2lCi£U »3* SJxfcENfralibtfS 

[0020] z.cnmf&nmm.&mmmmit. mmmm 

24, 2 5 t??>-?$h2 3<nmzftl£Llt1&ft!&tfZ 

*S!fl:*a«t<5fc»K:Ke>*tfc^^-^i:ft5. 
f*2 4, 2 5^<iffit}S^i-5, L*»U ±IE#3?1S 

il**2 4, 2 5<D*gffii:<ol§ltirio-ct, -twjfi 
[00 2 1] 

If t coast Lfc 2 gB«"C-«fi!c U 

•HBMB*tfcfci&, «J*»MWttfi 

fig, fii«ffi-Ct>«ix, 7i^o-5gcox-<-^f^X* 

[02] 



CM (B) 




8 

[01] (a) liwtoiBiRcomi<Olllfi^li{c*^»5« 

«nw*#tf«i*©»5M»»HiiffiBi. (b> amu^m 

[0 2] -t«»»*or%J|6rt»tt«)jj0BiSa«:*-«ft 
^0-Cfc5„ 

[13] (A) ttr©*W<0|R2co*lfiJgl»(C7)^-5« 

»im&«HK£6»»#tti*iiEBL (b) ttm$Mm 

[04] (A) liCco^^ro^3co^lJg^^^^-5« 
*«tt*fWr&«>tt&flNmBH. (B) ttPIftjHtt 

[05] |^««PSS##tMftw5*ffl^fcieS«*:«ii^ 

[06] nswt*iitima«>flMra**Bn^a>&. 

[0 7] (A) tt«*<0«»»#SiHRC 
»$M»«EL (B) tt*«0fiW»»ft#«-ttw%(0«»Wr 
850-C*>-5. 

[ff*«>H9]] : 

1 •••«»» 
2-^4 

3, 3B-^9S*T 
3a-HttS5 

3 b-IWJ 

4, 4A-rt*SB$t 

5, 6— #4ryh 
6 a -£USlfi 

2 1 •••*»»* 
2 2— *-r !/T 

2 3-^7^* 

2 3 a, 2 3 b —fl£>«M|S 

2 4, 2 5-mm.mm 

2 6-A^a5 

3i-fiW»ftitt«:5 

PCD-eyfflg 

[0 3] 

(A) CB) 




(6) 
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(A) 



7 2 PCD 

]_ /...-3a 




PCD 




2 








3a:3»t**5 
3b:»SS 



[04] 



(A) 



PCD 2 5B 



(8) 

3B SB 2 5 ,Ba 



PCD 





73 72 71 72 




